Day-to-day variation in pineal serotonin N-acetyltransferase activity in stressed and non-stressed male Sprague-Dawley rats.
Previous studies involving physical-immobilization stress in laboratory rats have yielded inconsistent results with respect to melatonin synthesis in the pineal gland. As melatonin formation undergoes circadian and infradian rhythms, the aim of the present study was to examine whether stress experiments exhibit day-to-day variation. Toward this end, groups of male Sprague-Dawley rats were stressed by physical immobilization on eight consecutive days, respectively, or left relatively undisturbed, and killed. The pineal gland was rapidly dissected out and serotonin N-acetyltransferase (NAT) activity and melatonin levels were measured. NAT activity was significantly depressed on experimental days 1, 3 and 5, and slightly depressed on day 7. In addition, both in control and experimental animals NAT activity exhibited statistically significant differences between experimental days. Pineal melatonin levels were less variable. On experimental days 3 and 6 immobilization led to a significant increase of pineal melatonin levels. These results show that day-to-day variation is an important factor that influences the outcome of stress experiments and represent another example that NAT activity and pineal melatonin levels do not always show corresponding changes.